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METHOD OF SURGICAL REPAIR OF VAGINA DAMAGED BY PELVIC ORGAN 
PROLAPSE AND PROSTHETIC MATERIALS AND DEViCES SUITABLE FOR 



J USE THEREIN.. •: 'fr 

■ 5 ! tWs Invention relates to a; method for the surgical repair of a vaginal wall 

damaged by the prolapse of any one lor more of the pelvic organs, various prosthetic 
materials and devices useful in such surgery and ib kits suitable for. use" by surgeons 
when treating women suffering from pelvic organ prolapse. 
Background to the Invention £ . 

10 . In. Australia almost one in four women undergo surgery for pelvic organ 

prolapse. In many other countries the rates are higher. Each year in the USA 
approximately 200,000 women undergo pelvic organ prolapse surgery. Pelvic 
organ prolapse generally involves the descent of the uterus, the bladder or the 
rectum along the. vagina towards (or in extreme cases protruding/beyond) the 

15 introitus. Women of advancing years or those that have borne several children are 
more frequent sufferers of pelvic organ prolapse. 

Traditional vaginal surgery is associated with a high failure rate. It is 
between 30-40%. Complex and elaborate abdominal, vaginal and laparoscopic 
procedures such as abdominal sacral colpopexy, transvaginal sacrospinous 

20 ligament fixation and laparoscopic sacral colpopexy have been developed to 
reduce the risk of prolapse recurrence. Unfortunately these procedures require 
a high level of surgical expertise and are only available to a small number of 
specialist practitioners and therefore to a small number of patients. Details of 
various procedures currently in use are described in Boyles SH., Weber AM, 

25 Meyn L. - "Procedures for pelvic organ prolapse in the United States", 1979- 
1997. American Journal of Obstetric Gynaecology 2003, 188; 108-1 15. 

More recently, there has been a trend towards the use of reinforcing 
materials to support a vaginal wall damaged by prolapse. Prosthetic materials 
such as donor fascia lata, pig dermis and various types of synthetic mesh have 

30 been utilized with mixed success; These materials are generally positioned 
under the vaginal wall or walls and sutured into position; The applicant has 
recognized that the synthetic meshes currently in use are far from ideal as they 
have been designed principally for the treatment: of anterior abdominal Wall 
herniation and are generally too heavy for the treatment of genital prolapse. 

35 Some Of the meshes in current use are associated with long term problems 
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which: include; p^iri ywth SeXuaLi^ into the lurrien 

; ; : : of the vagina-^ sQrgery tb fenried 

r: It is an object of -the present - invention to; provide; a simplified surgical 
••: : "7vIALJ**^M^ suitable fortreatmen^ forms of pelvic organ^^ 

^5-::ia furtlieifi^ct io provide an improved prosthetic material and device suitable 
: J ^fer use in vaginal repair in the treatment of pelvic organ prolapse, yi 

Summary of the Invention - : . . 

; in accordance with the first aspect of the present invention there is 
10 provided a method for repairing a vaginal w^ll which has been damaged by one 
or more prolapsed pelvifc organs, said method including: 

(a) mobilising the vaginal I epithelium off the underlying fascia of at least a 
portion of the damaged vaginal wall; 

(b) positioning a prosthetic material over the exposed fascia; 

15 (c) re-fixing the vaginal epithelium over the prosthetic material and the 

fascia; and thereafter 
(d) locating an intra-vagihal splint into the vagina. 
In this description of the method of the invention and elsewhere in this 
specification (including the claims) the phrase "intra^vaginal splint" means any 
20 device sized to be located in the lumen of the vagina and which, once located in 
the lumen of the vagina, will reduce the mobility of the vaginal walls. 

Preferably the prosthetic material once positioned over the exposed 
fascia is attached to the fascia. Such attachment is usually achieved by 
sutures, but other methods may be utilised such as by the application of 
25 adhesives or surgical staples. 

In some cases of prolapse, repair is required to only one of the vaginal 
walls. However, in many cases of prolapse, repair is required to the anterior and 
posterior walls of the vagina. In such cases it is not important whether the 
anterior or posterior wall is repaired first, although it is usually convenient to 
30 repair the anterior wall first, Thus, in accordance with the present invention, if 
both vaginal walls are to be repaired, an intra-vaginal splint is located in the 
vagina after prosthetic material has been positioned over the fascias of both the 
anterior and posterior vaginal walls and the vaginal epithelium of both 
respective walls has been remixed over the prosthetic material and the fascias. 
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Therefore; In ^ i6as^ wh^both the ahteriop%nd posterior Vaginarv/^lls 
1 ;;: : are being re paired the preferred method of the in ventibn includes the following 
;_■ Steps: * ;' % f • . -r- ;. :f\ r: : V /:::. • : \ \ /'- /' 'I.. . r " 

; . >^'-][a)"niobitfsing the vagina) epithelium off the underlying fascia of at; least a 
5 : >portiori^6f the anterior vaginal^ wait / : 

(b) positioning affirst prosthetic material: over the exposed fascia of- the 
ahterior^ginalwall; 

(c) re-fixing the vaginal epithelium over the said first prosthetic material 
and the fascia of the anterior vaginal wall; 

10 (d) mobilising the vaginal epithelium off the underlying fascia of at least a 

portion of the posterior vaginal wall; 

(e) positioning a second prosthetic material over the exposed fascia of the 
posterior vaginal wall; 

(f) re-fixing the vaginal epithelium over the said second prosthetic material 
15 and the fascia of the posterior vaginal wall; and thereafter 

(g) locating an intra-vaginal splint into the vagina. 

Preferably, the surgery is performed vaginally. 

Whether repairing one or both vaginal walls, in most cases the intra- 
20 vaginal splint should be removed after the prosthetic material has become 
incorporated into the vaginal wall tissue. Preferably the intra-vaginal splint 
remains in position in the vagina for at least 3 weeks following insertion. Most 
preferably the intra-vaginal splint is removed between 4 to 6 weeks following 
insertion. 

25 When repairing the anterior vaginal wall, the vaginal epithelium covering 

the fascia is preferably mobilised by incision and lateral dissection - most 
desirably dissection is carried out to (or proximate to) the arcus tendjneous facia 
pelvie on both sides. If it is only the anterior vaginal wall that is to be repaired it 
is preferred that dissection is continued towards the sacrospinous ligaments oh 

30 . both sides. If both the anterior and posterior walls of the vagina are being 
repaired; it is preferred that the dissection of the epithelium of the anterior wall 
continue through the arcus tendinebus fascia pelvie and into the paravaginal 
space on each side such that the inner aspect of the pubic bone can be 
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: P^W 6 ^ Tne fascia may be plicated With sutures yhp^%e^-^>pr«^etk; 

Likewise, wheii repairing the ^osteridr yaginal wallthe underlying fascia 
(the rectorvaginai Septum fascia) may be plicated. : The vaginal epithelium 
5 / covering the posterior wall is preferably mobilised by iriefetoh arid dissection -: 
laterally to theZteyator ahi muscles on "each side and in the upper part of the; 
vagina, in a lateral and cranial direction through the rectal pillars on both sides 
towards the sacnispihous liganients on each side. 

Any of the convention prosthetic materials currently in use for the 
10 treatment of pelvic organ prolapse can be employed when performing the 
surgical methods described above. Thus, a xenograft material, such as pig 
dermis, an allograft or homograft of skin or a synthetic material suitable for 
reinforcing the vaginal wall might be utilized. 

It is preferred however/ that the prosthetic material used in the method of the 
15 present invention be a synthetic mesh; More particularly it is preferred that the 
prosthetic material have the characteristics described below in the description of a 
new synthetic mesh. 

The use of an intra-vaginal splint after the positioning of the prosthetic 
material has been found by the applicant to result in improved wound healing and a 
20 reduced rate of surgical failure. It is preferred that the intra-vaginal splint used in 
the methods described above have the configuration and characteristics of the new 
intra-vaginal splint described below. 

In accordance with a further aspect of the present invention there is 
provided a flexible synthetic mesh for use in the repair of a vaginal wall 
25 damaged by the prolapse of one or more pelvic organs said synthetic mesh 
including a plurality of open pores bounded by strands made of non-woven 
polymeric material, wherein the junctions between the respective strands are 
without open interstices and wherein a majority of the open pores of the mesh 
have an area of less than 15 mm 2 ; 
30 Preferably all of the pores of the mesh have an area of less than 1 5 mm 2 . 

Most preferably, the pore sjze of a majority of the pores of the mesh have an 
area of less than 10mm 2 . 

The mesh may be of any suitable shape but generally will incorporate a 
; central body portion and two longitudinal side portions. In the most preferred 



VVAMEUSSAVSPECfAtettod of SuyVaJ Rcpai/ - 8ped <6)jJoc 



-5_ 




: embodirhehte body pittion bf the rtfesh Jte greater j 
: V: than the pore siie iri the longitUdihat side portions ' Most preferably the area of 
each of the pdres in the body of thf mesh are less rthanH0}rnfh 2 andltie area of 
§ ©a° n of the pores in the side portions of the mesh will be less than ofmrh^ltis 
5 d; also preferred, that the side ;;pprt|6ris have a width of at least 3 mm. Most 
ply;; preferably the width of the side portions is between 4 and 8 mm. 

v fe "^'y desirable that the mesh be light and very flexible. Preferably 
the mesh has a weight of less than 0.0080 g/cm 2 , Most preferably its weight is 
between 0.0020 and 0.0050 g/cm 2 . Any flexible biocompatible polymeric 
10 material may be utilised. . The preferred polymeric material is polypropylene and 
the polypropylene fibres are preferably monofilament fibres. 

The mesh of the present invention does not include any open interstices 
at the junctions between the respective strands. This is important to minimise 
bacterial growth in or around the mesh after it has been positioned under the 
15 virginal epithelium. Thus the mesh will hot be woven but instead can be formed 
by stamping the profile out of a sheet of the polymeric material being used or 
alternatively, adjacent, strands may be connected in a way which does not 
produce open interstices at the junctions between the respective strands. Most 
conveniently this is achieved by bonding or welding. 
20 The synthetic mesh of the present invention may be produced In a 

substantially oval shape for the repair of the anterior vaginal wall and may be 
substantially trapezium shaped with two extension arms extending upwardly 
and at an angle away from both side portions ofthe mesh for repair of the 
posterior vaginal wall. In a particularly preferred embodiment the oval shaped 
25 mesh (intended for use in repairing the anterior vaginal wall) includes two lateral 
arms, one extending from either side portion of the mesh from the mid section 
on each side. 

When using the preferred oval shaped mesh with lateral arms shaped for 
repair of the anterior vaginal wall, the mesh is used in the methods described 
30 above by being positioned over the pubocervicai fascia with each lateral arm 
placed into a tunnel extending from the anterior vaginal wall dissection to the 
paravaginal space and the Inner aspect of the pubic bone. 
: The preferred mesh described above for use in the method of the 
Invention for repair of the posterior vaginal wall is positioned over the recto- 
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Vaginal septum fascia with each extension arrti placed intbi the tunnel extending 
; from ; the posterior vaginal wall dissection to the: sacrdspinous:! li^ameht: The 
mesh is positioned over the fascia and the posterior yagfnal ^ wall/epith#um is 
then closed and re-fixed oyer the mesh to complete the: repair- j. /• 

The prosthetic;: material, whether it be ? a preferred synthetic mesh 
described above or some other suitable material is desirably attac^ed^ 
respective fascia by using sutures attaching the sides of the prosthetic material 
to the fascia wall. 

Once the vaginal wail or walls have been repaired an intra-vaginail splint 
is located in the vagina and preferably sutured into position to prevent extrusion. 
Alternatively the intra-vaginal splint may include lateral spurs. Preferably the 
intra-vaginal splint is a semi-rigid device and most preferably it is made of a 
flexible medical grade silicone. As the vagina does not have a universal shape 
and size it is preferred that the surgeon have available to him at least three 
differently sized splints so that a splint may be selected which will be 
appropriate for the patient being treated. Most desirably, a sizing kit will be 
utilized allowing the surgeon to choose the appropriately sized splint The 
sizing kit should comprise at least three differently sized model splints 
preferably made of medical grade silicone, so that the model splints may be 
sterilized allowing multiple use. The surgeon will choose the particular sized 
intra-vaginal splint that matches the corresponding model intra-vaginal splint 
from the sizing kit, preferably choosing the splint that most comfortably fits into 
the vagina following the repair whilst contacting both lateral vaginal walls and 
the superior aspect of the vagina. 

In one form, the intra-vaginal splint includes two longitudinally extending 
side arms both having first and second ends; said side arms being connected at 
their respective first ends by a first connecting member and at their respective 
second ends by a second connecting member wherein said first and second 
connecting members are of different lengths. 

Preferably, the connecting members are straight and are parallel with 
each other. Preferably, the longitudinally extending side arms are straight but 
are not parallel with each other. 

In a most preferred form the intra-vaginal splint is trapezium shaped. 
The intra-vaginal splint is desirably formed so that the longitudinally extending 
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-y : /kf^jif^^^^.^\fp^^''fn a first plane in the portion of the splint proximate the 



; : Jrst connecting ririe^ber .and |ri a Secd:^d::pXdney(which is at gn angle to the first 

plane) for the remaining portion bf the Splint; ; Preferably itherja?^ "belween'lh^> 
C respective planes is between 8 to 1 5°;^Mbst desirably it is about iO°, S 
5 V : : Preferably the intraWagihal splint is resilient and bendable about its 
: : longitudinal axis so that on application of a bending force the two longitudinally 
extending side members maylbe brought into close proximity so that they will be 
substantially side by side and whereupon release of the bending force will result' 
in the longitudinally extending side arms moving away from each other. This 
10 feature facilitates easy insertion of the splint into the vagina. /. 

All or part of the interior of the splint may be closed by a membrane. In. 
one embodiment the membrane is twin skinned and is Inflatable so that inflation 
of the membrane once toe intra-vaginal splint is in place will permit the surgeon 
' to tamponade, the vagina to prevent and/or control post operative bleeding. 
15 This may avoid the need to use a vaginal pack. However, if the surgeon wishes 
to place a vaginal pack this can be placed around the splint and a urethral 
. catheter can also be placed. Preferably the space between the respective skins 
or layers of the membrane is in fluid communication with the inside channel of a 
tube attached to or integrally formed with one of the membrane skins. 
20 The intra-vaginal splint is used to improve wound healing and strength, 

reduce movement and displacement of the mesh whilst it is becoming 
incorporated into the vaginal fascial tissues and: to avoid the need to use 
supporting sutures into structures such as the sacrospinpus ligament high onto 
the uterosacral ligaments or paravaginal tissues. Such sutures are often 
25 difficult to place and are associated with significant patient morbidity. 

In a further aspect of the present invention there is provided a kit suitable 
for use by surgeons when surgically treating women suffering from pelvic organ 
prolapse said kit including at least one piece of a flexible synthetic mesh having 
a plurality of open pores bounded by strands, made of non-woven polymeric 
30 material in which junctions between the respective strands are without open 
interstices and wherein a majority of the open pores of. the mesh have an area 
of less than 15mm 2 and one or more differently sized intra-vaginal splints. The 
flexible synthetic mesh may be provided in a sheet so that appropriately shaped 
segments can be cut out of the sheet for use in the surgical methods of the 



/ Preferably fthe kit inqiijaes: a selection of #r£-shatped mfesh^s for 
treatment of both ^ vaginal walls iri the prefeired 

v: shapes^pofe sizes;;^ 

..." include^ written^ bfctoeikit in accordance 

-5 with ^t^ - -3^}?} : 

The present invention is hereafter further described by referende to 
preferred embodiments with: reference to the drawings in which:- : ' 

Figure: 1 is \'a schematic representation of anterior: vaginal wall 
showing incision into the vaginal epithelium; V 
10: Figure 2 is a schematic representation of the anterior vaginal wall after 

mobilisation of the epithelium; 

Figure 3 is a schematic representation of the anterior vaginal wall with 
mesh positioned over the exposed fascia and sutured into place; 

Figure 4 is a schematic representation of the anterior vaginal 
15 the epithelium has been refixed and closed with sutures; 

Figure 5 is a schematic representation of the posterior vaginal wall 
showing incision into the epithelium; 

Figure 6 is a schematic representation of the posterior vaginal wall after 
mobilisation of the vaginal epithelium; 
20 Figure 7 is a schematic representation of the posterior vaginal wall with 

mesh positioned over the exposed fascia and sutured into place; 

Figure 8 is a schematic representation of the posterior vaginal wall after 
the epithelium has been refixed and closed with sutures; 

Figure 9 is a schematic representation of a preferred shape and 
25 configuration of a mesh of the present invention for repair of the posterior 
vaginal wall; 

Figure 10 is a schematic representation of a preferred shape and 
configuration of a mesh of the present invention for repair of the anterior vaginal 
wall; • . > 

3Q Figure 1 1 is a schematic representation of a preferred intra-vagjnal splint 

(top view); 

Figure 12 is a schematic representation of the jritra-vaginal splint shown 
in Figure 1 1 (side view); 




: h , iFigu.re 1 3, : - is 0 cross-sectioned representation of ^■ir&ra^glp^i^lr^ 
: ; ■ shown [nlFigure ^ • • ; 

' : "f v I. Figure 14 Htfa schematic representation of the intra-yagh splint shown 
. • . ; - jn Figure 1 1 (end vieW); •> 

• 5 1 Figure 15 is a perspective schematic representation of the intra-yaginal: 
•visplint showhrin Figure 11; 

Figure : 1 6 is a schematic representation of an intra-vaginal splint of the 
invention 

Figure 1 7 is a side view of the intra-vagihal splint shown in Figu re 16 with 
10 the membrane inflated; 

Figure 1 8 is a schematic representation of a kit of three differently sized 
model intra-vaginal splints; 

Figure 19 is a schematic representation showing the positioning of a 
mesh reinforcing the posterior vaginal wall; and 
15 Figure 20 depicts the intra-vaginal splint once placed within the vagina. 

Turning to Figure 1 there is shown the open vagina (1) and anterior 
vaginal wall (2). The vaginal wall (2) Is covered by an epithelium layer (3). An 
incision into the vaginal epitheliu m Is shown in Figure 1 . Once the initial incision 
along the vaginal epithelium layer (3) has been earned out the epithelium (3) is 
20 peeled and held away from the fascia (6) as shown in Figure 2. This lateral 
dissection is carried out to and then through the arcus tendinous fascia pelvie 
on both sides, and into the paravaginal spaces on each side. The fascia (6) is 
preferably plicated (not shown) once the epithelium (3) has been mobilized off 
the fascia wall. Mesh (7) is then positioned over the defect (4) of the exposed 
25 fascia (6). This is with each lateral extension arm (7a, 7b) of the mesh (7) 
placed into the ipsilateral paravaginal space such that the lateral extension 
arms (7a, 7b) come into contact with the inner aspect of the pubic bone. The 
mesh (7) shown in Figure 3 can be seen in greater detail in Figure 10. The 
mesh (7) has a central body portion (8) which is substantially oval in shape and 
30 which has top to base longitudinal side portions (9 and 1.0) which merge into the 
lateral extension arms (7a, 7b). For most cases -a mesh having a dimension of 
about 50 mm and a width (excluding the lateral extension arms) of between 
about 30-40mm will suffice. The lateral extension arms (7a, 7b) in most cases 
will be about 30 mm long and 20 mm in width. It will be appreciated that the 
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yZ:?} hr1e ? h ® lz ® wilj de^dJSrgeiy; : ^ 

T »epaired> Tha me^ sh(wvri in Figure*:^ |„ 
.:• * he ce n^' ;bady portion (8) of ^ 
approximately 9mm 2 (3 mm x 3 ;:mm). The side : portions (9: and 1 0) arid 
: ; 5- extension arms (7a, 7b) have; a porer^e of approximately 3mm 2 (1 mm x%; 
mm). The mesh is made from niohofilanient polypropylene and is; a i fondedor ~ 
•:• welded mesh having a weight of about 6:S03;^/cm 2 Once the mS ;<7> has 
been positioned over the fascia (6) of the anterior vaginal wall (2) it is attached 
onto the fascia (6) by sutures (1 1 ). Excess vaginal epithelium is then trihimed 
10 and the anterior Vaginal wall is closed by sutures (12) as shown ih Figure d. 

Repair of the posterior vaginal wall is shown in: Figures 5 to 8. In Figure 
5 posterior vaginal wall (13) is shown with the epithelium (14) of the posterior 
vaginal wall in place. A longitudinal incision is performed in order to mobilise 
the epithelium (14) off the underlying fascia (15) as shown in Figure 5. The 
15 defect 15a in fascia 15 is illustrated in Figure 6. Dissection is carried out 
laterally to the levator ani muscles on each side. This is also depicted in Figure 
6. In the upper part of the vagina, dissection is continued in a lateral and cranial 
direction through the rectal pillars on both sides towards the sacrospinous 
ligaments on each side. This forms bilateral tunnels from the posterior vaginal 
20 wall dissection to each sacrospinous ligament. The fascia of the recto-vaginal 
septum is preferably plicated (not shown). The pre-shaped mesh (16) designed 
for the posterior vaginal wall repair is shown in Figures 7 and 9. It is placed over 
the recto-vaginal septum facia (1 5) with each extension arm (1 7,18) placed into 
the tunnel extending from the posterior vaginal wall dissection to the 
25. sacrospinous ligament. The positioning of the mesh (16) is more clearly 
depicted in Figure 19 which shows its location relative to the sacrospinous 
ligament (33), the rectum (34) and the vagina (35). Turning to Figure 9 it can be 
seen that the pre-shaped mesh (16). designed for the posterior vaginal wall (13) 
repair has a centra! body portion (19) and longitudinal side portions (20) and 
30 (21). The width of this mesh varies from about 3 cm at the base to 11 cm at the 
top. the width at the top (22) of the central body portion (19) of the mesh (16) 
is about 6 cm. The midline length of the mesh (1 6) is about 7 cm and the length 
of each extension arm (17,18) is about 5 cm with a width of about 1.5 cm. 
Again the mesh (16) is made from monofilament polypropylene and is a bonded 
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lor iyyigii^d mesh- ha^g- ^ iikl^^w^^OjSM'^cin^^ Tihevarea of the pore 
. sfee;# each of the pores : pf the Centra) body; portion (19) of the mesh is 
appfbxima^iy 9mm 2 (3 x ^mm);and ^ 
approxirrtateiy 3mm 2 (M3njrn)i .. •• £ 

■■■ . •; Once the mesh; (1:6) has been positioned Over the fescia, it is; anchored 
: : into: place by sutures: (23): as shown in Figure 7. Excess posterioVvagina) wall 
epithelium (14) is trimmed and the vaginal epithelium (14) is refixed over rnesh 
_: (16) as shown in Figure 8. ■ ' 

At this point the intra-yaginal splint sizing kit shown in Figure 18 is used. 
1 0 The surgeon selects from the kit the appropriately sized splint. : Once the correct 
size for the intra-vaginal splint has been determined: by using the model splints 
from the kit, the intra-vaginal splint is inserted into the vagina and sutured into 
position to prevent extrusion. This is best seen in Figure 20 where vaginal 
•splint (36) is shown positioned within the vagina (35), The intra-vaginal splint 
15 shown in Figure 1 1 has small apertures (33) at one end for receivingsutures. 

The preferred intra-vaginai splint is shown in Figures 1 1 to 17. It includes 
t - longitudinally extending side arms (24) and (25), and connecting members (26) 
and (27). Preferably the base (30) of the splint (that section extending about 20 
mm from the connecting member (26) is inclined at about 10° from the 
20 remaining portion (31) of the splint. This is best seen in Figures 12 and 13. 
The central part. of the splint is closed by a silicone membrane (32): In one 
embodiment the membrane is twin skinned and is inflatable - see Figure 16. 
Inflation of the membrane with fluid is possible through tube 32a which provides 
a fluid channel into the space between the respective layers 32b ad 32c of the 
25 membrane; This is shown in Figure 16 (perspective view) and 17 (side view). 

The intra-vaginal splint is preferably retained in the vagina for a period of 
four weeks. Once this period has elapsed the splint can be removed by which 
time the synthetic mesh should have become incorporated into the tissue of. 
each of the respective vaginal walls. 
30 Clinical Trial Results 
. . . The method of the invention has been the subject of a clinical trial 
involving 49 women. The mean age of the women Was 57.7 years (range 34r 
79) and mean parity of 2,8 (range 1-6). Twenty-two Women (45%) had 
undergone a prior hysterectomy and 21 (43%) at least one surgical procedure 





:forrpe^ Surgery for stresS: 

incontinence andfl^ (10.2%) women bad undergone two or more operations 
for peivicorgan jjrdlapse. S^. r . . 

: The operations performed on the 49 women are detailed in Table 1 set 
5 : ^ M9 w v; f Avsynthetic mesh was used for the anterior vaginal repair only in 5 
wprnen, posterior vaginal; repair only in 32 women anid both anterior and 
. posterior repairs in 12 women. " ■ 

When mesh was used in the anterior vaginal repair only, the vaginal 
epithelium was dissected off the underlying fascia. Laterally, dissection 

10 continued until each arcus tendineus fascia pelvis was reached. Superior and 
lateral, dissection continued until each sacrospinous. ligament was reached. A 
Y-shaped piece of synthetic mesh was placed over the fascia with the extension 
arms of the mesh being placed in the tunnels created by the dissection onto the: 
sacrospinous ligaments. Sutures were not placed in the sacrospinous 

15 ligaments. The mesh was placed loosely and fixed in place with two to three 
sutures securing the mesh onto the fascia. Excess vaginal epithelium was 
removed and the epithelium closed over the mesh. 

When mesh was used to reinforce the posterior vaginal repair, the 
vaginal epithelium was dissected off the underlying fascia. Dissection 

20 continued laterally on each side to the levator ani muscles. Superior and 
lateral, the dissection continued through the rectal pillars to each sacrospinous 
ligament. A "Y-shaped" piece of mesh was placed over the fascia with the 
extension arms of the mesh being placed in the tunnels created by the 
dissection onto the sacrospinous ligaments so that the mesh abutted each 

25 sacrospinous ligament. Sutures were not placed into the sacrospinous 
ligaments. Excess epithelium was removed and the posterior vaginal wall 
epithelium closed over the mesh. 

When mesh was used for to reinforce both anterior and posterior vaginal 
walls, the mesh was placed under the posterior vaginal wall epithelium as 

30 described above. Trie placement of mesh under the anterior vaginal wall 
epithelium differed from the technique described above. Lateral dissection was 
continued through each arcus tendineus fascia pelvi into right and left 
paravaginal spaces so the inner aspect Of the pubic bone could be palpated. 
Anteriorly, there was no dissection onto the; sacrospinous ligaments. A "cross- 



sbapea" piece of mesh was cut and ptecied -bv£r the fasitfe with the. extension 
arms: being placed intb each paravaginal spabe so that W 
inner aspect of the pubic bone on each iside. ; }/ '? 

:•>?'' All patients received 
5 48 hours following surgery. Clexane w routinely used in each patient and 
continued until the patient vyas discharged from hospital.: / 

• At the completion of surgery an appropriately sized intra^vaginal splint 
w^s placed in the vagina and sutured in iplace to prevent dislodgement. The 
vaginal splint was made of medical grade silicone and three sizes were used for 
10 the purposes; of sizing. After the patient was discharged, the first review was at 
four weeks to remove the intra-vaginal splint in the consulting room. By four 
weeks the sutures holding the vaginal splint in place had dissolved. 
Results 

Patients were reviewed four weeks following surgery to remove the 
15 vaginal splint. No woman had developed further symptomatic or objective 
evidence of grade 2 (Baden-Walker classification) or more pelvic organ 
prolapse. No major intraoperative or postoperative complications occurred. 

Discussion 

Following surgery for pelvic organ prolapse the repair is exposed to rises 
20 in intra-abdominal pressure as the patient mobilizes or with coughing, vomiting 
and straining with bowel evacuation. Potentially, rises in intra-abdominal 
pressure may adversely effect the healing of the vaginal repair leading to 
surgical failure and recurrent prolapse. By reinforcing the vaginal repair with 
mesh and supporting the vagina with a splinting device for four weeks following 
25 surgery the risk of surgical failure and recurrent pelvic origan prolapse has been 
reduced. Mesh is incorporated into the body tissues at three weeks. The 
vaginal splinting device not only supports the vaginal tissues after surgery but 
also supports the position of the mesh. By supporting the position of the mesh 
until incorporation into the biddy tissues occurs it is possible to avoid placing 
30 sutures into the sacrospinoiis ligaments or paravaginal spaces. This makes 
surgery much simpler to pe#oriri and avoids the specific complications, which 
can occur with suture placeifi^ 

This procedure is suffieieritly simple for general gynaecologists, 
urogynaecologists and uroiogists to perform. 
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table 1 ; Details of surgery performed for pelvic-organ i prolapse 

• Surgery^ ;\ ; :Gases"(ri)- 
Sumerv usiha mesh . 

Anterior repair - 5 
Posterior repair 3Z: 
Anterior & posterior repair with mesh 12 
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Surgeiy (cont'd) .v- v -.7 Cases (n) : ". 

Additional Surgical Pmcedures , . ■ ■ • V ^:v 

>-•■ Anterior repair without mesh r f. 

Posterior repair without mesh . . : 
"... '. TVT > : ' '. I'S ['h'^S-.' ••••'^•^p • ' 

Laparoscopic colposuspensibh 1^7 
Laparoscopic paravaginal i4 ; 

Vaginal hysterectomy v '- : 
; Laparoscopic sacral hysteropexy 3 
Urethral reconstruction 1 
Transvaginal urethrolysis 2 
Martius graft .1 
Laparoscopic tuballigation 1 
Laparoscopic oophorectomy 1 
Laparoscopic adhesiolysis 1 
Vaginoplasty for vaginal stenosis 1 
Anal sphincter repair 3 

The present invention involves a simplified procedure for the treatment of 
pelvic organ prolapse and vaginal repair. The meshes described are 
significantly better suited for vaginal surgery as compared with meshes 
available in the past and in current use and the surgical method enables 
surgeons to treat prolapse without using complex abdominal, vaginal or 
laparoscopic procedures. 



10 



WAMEUSSA\SPECnuciJ»<i of Swykal Repair . Sped (fl)Ac 



THE CmiMS DEFINING THE INVENTION^BE AS FOLLOWS: , : j 

1 ; ■ A ''we^i^^iff^fth^ a vaginal -wall which has been darriaged by one or 
more prolapsed pelvic ■ ^ 

5 (a) mobilising the yaginaj epithet off the^ of at 

: least a portion of W 

(b) positioning i*g prosthetic materiai over the exposed 

(c) re-fixing the vaginal epithelium oyer the prosthetic ma^^ 
the fascia; and thereafter 

10; (d) locating ah intra-vaginal splint into the vagina. 

2. A method as claimed in claim 1 wherein the vaginal wall being repaired is 
the anterior vaginal wall and the vaginal epithelium is mobilised off the 
underlying fascia by incision and lateral dissection through the arcus tendineous 
fascia pelvie and continued towards the sacrospinous ligaments on both sides. 

15; 3. A method as claimed in claim 1 wherein the vaginal wall being repaired is 
the anterior vaginal wall and the vaginal epithelium is mobilised off the 
underlying fascia by incision and lateral dissection through the arcus tendineous 
fascia pelvie and into the paravaginal space on each side of the anterior vaginjal 
wall. 

20 4. A method as claimed in claim 3 wherein the said prosthetic material is a 
synthetic mesh having laterally extending arms oh both sides and the said mesh 
is positioned over the exposed fascia of the anterior vaginal wall with each 
lateral arm of the mesh placed into tunnels extending from the anterior vaginal 
wall dissection into the paravaginal spaces. 

25 5. A method as claimed in claim 1 wherein the vaginal wall being repaired is 
the posterior wall of the vagina and the vaginal epithelium is mobilised off the 
underlying fascia by incision and dissection laterally to the levator ani muscles 
oh each side and in the upper part of the vagipa in a lateral and cranial direction 
through the rectal pillars on both sides towards the sacrospinous ligaments on 

30 each side of the vaginal wall. 

6. A method as claimed in claim 5 wherein the prosthetic material is a 
synthetic mesh having upwardly extending arms and the synthetic mesh is 
positioned over the exposed fascia of the posterior vaginal wall with each 
upwardly extending arm of the synthetic mesh being placed into the tunnel 




;^ei^ng from wiair dteseqtipn to t»^ j respective 

: : : SScrospirtous jigantejrt: : ^ ~y". "•- - • . '"/'f • 



■ ' > 4^- , method as claimed iri a^y p 

Prosthetic materia! once positioned over the exposed fascia of the Yaginai wail 
5- • being repaired is thereafter attafened to the underiying fascia by sutures; > 
8; A method as claimed in any one of the previous claims vyherein the 
7 fascia ^ f me damaged paginal waJHs plicated after the vaginal epithelium nas i 
' been mobilized but prior to th^ positioning of a prosthetic material over the 
exposed fascia. 

10 9. A method as claimed in any one of the preceding claims wherein the 
intra-vaginal splint once located within the; vagina is attached to the adjacent 
vaginal epithelium by sutures. 

10. A method as claimed in any one of claims 1 to 9 wherein said intra- 
vaginal splint remains located within the vagina for a period of at least three 

15 weeks following location within the vagina. 

11. A method as claimed in claim 10 wherein, said intra-vaginal splint 
remains located within the vagina for a period of between 4 to 6 weeks following 
location within the vagina. 

12. A method for repairing the anterior and posterior vaginal walls of the 
20 vagina damaged by one or more prolapsed pelvic organs, said method 

including: 

(a) mobilizing the vaginal epithelium off the underlying fascia of at 
least a portion of the anterior vaginal wall; 

(b) positioning a first prosthetic material over the exposed fascia of 
25 the anterior vaginal wall; 

(c) re-fixing the yaginai epithelium over the said first prosthetic 
material and the fascia of the anterior vaginal wall; 

(d) mobilizing the vaginal epithelium off the underlying fascia of at 
least a portion of the posterior vaginal wall; 

30 ( e ) position a second prosthetic material over the exposed fascia of 

the posterior vaginal wall; 

(0 re-fixing the vaginal epithelium over the second prosthetic material 
and the fascia of the posterior vagiriaf wall; and thereafter 
(g) locating an intra-vaginal splint into the vagina. 
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•'•*3. ry^fi^od: 'a$ •■ ^|rh%^ : ,da|nni71.2 Wherein, said i^!^agih4 v spiir!^»- 
• att^hed to Ihe: adjacent vaginal epithelium by sutures, " : '^'- v v - : ? %; i 
: ^I4. A method as clai^ qr 13 : Wherein said intra- 

Vaginal splint ^remains located: :Mhin ithe vagina for. a period of at least three 
5r weeks following location within^ vagina. " 

)5. A method as claimed' in claim 14 wherem 

remains located withinthe vagina for a period of between 4 to 6 weeks following 
. location wjthin the vagina. 

16. A flexible synthetic rhesh for use in the repair of a vaginal wall damaged 
10 by the prolapse of one or: mbre pelvic organs said; synthetic mesh including a 
plurality of open pores bounded by strands made of non-woven polymeric 
material; wherein the junctions between the respective strands are without open 
interstices and wherein a majority of the open pores of the mesh have ah area 
of less than 15 mm 2 . 

15 17. A flexible synthetic mesh as claimed in claim 16 wherein all of the open 
pores of the mesh have an area of less than 1 5 mm 2 . 

18. A flexible synthetic mesh as claimed in claim 16 wherein the majority of 
the open pores of the mesh have an area of less than 10 mm 2 . 

19. A flexible synthetic mesh as claimed in any one of claims 16 to 18 which 
20 incorporates a central body portion and two longitudinal side portions and in 

which the size of the open pores of the mesh in the central body portion is 
greater than the size of the open pores Of the mesh in the longitudinal side 
portions. 

20; A flexible synthetic mesh as claimed in claim 1 9 wherein the area of each 
25 of the open pores in the central body portion is less than 10 mm 2 and the area 
of each of the open pores in the side portions of the mesh is less than 5 mm 2 . 

21. A flexible synthetic mesh as claimed in any one of claims 16 to 20 
wherein the mesh has a weight of less than 0.0080 g/cm 2 . 

22. A flexible synthetic mesh as ciaiined in claim 21 wherein the weight of 
30 the mesh is between 0.0020 and 0.0050 g/cm 2 ; 

23. A flexible synthetic ntesh as claimed in any one of claims 16 to 22 
wherein said mesh is substantially oval In' shape- with a first lateral arm 
extending from one side of the said mesh and a second lateral arm extending 
from the other side of said mesh. 
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- ; JC. ; ?4. ; Af- flexible synthetic rpesh as; claimed in any one p^cljaim^^1§ |^. ^2. 

wherein said m$sh; (s jsubstantially trap]e#um shaped with a first extension arm 
, ..: .<■■ -?^exteriding ;upw0rd!y : and at an Single ^ aV^ylf rbm one side portion of the mesh 
: ;\ -arid & isedbhd extension aim extending upwardly arid: at an arigie way from [the 
•-' ; 5v. other side portion of the mesh; 1% ■[ V.^:: y.^- 



:25. : An intra-vaginal splint which -J includes two iqngitudinaily extending side 
arms both having first and second ends, said side arms being connected at their 
respective first ends by a first connecting member and at their respective 
second ends by a second connecting member wherein said first and second 
•10. connecting members are of different lengths. 

26; An intra-vaginal splint as claimed in claim 25 is made from a flexible 
medical grade silicone. 

27. An intra-vaginal splint as claimed in either claim 25 or claim 26 Wherein 
said splint is substantially trapezium shaped. 
15 28. An intra-vaginal splint as claimed in any one of claims 25 to 27 wherein 
all or part of the interior of the splint is closed by a membrane. 

29. An intra-vaginal splint as claimed in claim 28 wherein the membrane is 
twin walled and is inflatable. 

30. An intra-vaginal splint as claimed in any one of claims 25 to 29 wherein 
20 the longitudinally extending side arms are disposed in a first plane in the portion 

of the splint proximate the first connecting member and in a second plane, 
which is at an angle to the first plane, for the remaining portion of the intra- 
vaginal splint 

31 . An intra-vaginal splint as claimed in claim 30 wherein the angle between 
25 the respective planes is between 8 to 15°. 

32. An intra-vaginal splint as claimed in claim 31 wherein the angle between 
the respective planes is about 10°. 

33. A method as claimed in any one of claims 1 to 15 wherein the prosthetic 
material is a flexible synthetic mesh as claimed in any one of claims 1 6 to 24. 

30 34. A method as claimed in any one of claims 1 to 15 wherein the intra- 
vaginal splint Is a splint as claimed in any one of claims 25 to 32. 
35. A kit suitable for use in repairing a vaginal wall of the vagina of a woman 
suffering from pelvic organ prolapse; said kit inducing at least one piece of a 
flexible synthetic mesh having a plurality of open pores bounded by strands 
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-. ^jespeetive stfcrids are without open inter^tfces arid iVvwh^iriJa^ajority^ the 

:V | open pores of the mesh nave an ar^ of less than 15mm 2 and a range bf three 
/ or more differently sized intra-vaginal spirits. 

■ 5 : 36: A kit as claimed in claim 35 containing three or more intra-yagihal splints 
°^ :^P^ c, ^ irned ln a hy one of claims 25 to 32, \: "'.t?\'- : 

: 37: A kit as ; claimed in either one of claims 35 or 36 which contains at least 
one pre-shaped pieca of flexible synthetic mesh as claimed in claim 23 and at 
least one pre-shaped piece Of flexible synthetic mesh as claimed in claim 24, 

10 38. A kit as claimed in any one of claims i 35 to 37 also including written 
directions to use the flexible synthetic mesh and the intra-vaginal splints of the 
said kit in accordance with a method as claimed in any one of claims 1 to 15, 33 
or 34. 

39. A method substantially as hereinbefore described with particular 
1 5 reference to what is shown in any one or more of the drawings, 

4Q. A flexible synthetic mesh substantially as hereinbefore described with 
reference to what is shown in Figure 9. 

41. A flexible synthetic mesh substantially as hereinbefore described with 
reference to what is shown in Figure 10. 
20 42. An intra-vaginal splint substantially .as hereinbefore described with 
reference to what is shown in any one of Figures 1 1 to 1 7. 
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